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Dayton Avenue Facility

Notes

1. The TCCS shall convert the Sy/Max RS-422 serial communication with each PLC to
Modbus/TCP over Ethernet. Thus the TCCS shall be able to read and write directly
to each PLC.

2. The phone system will be replaced under another contract during the tunnel
computer system upgrade. The new phone system shall communicate using IP over
Ethernet. All phone system data including First Hill Lid phones shall be collected at
Mount Baker.

3. The TCCS shall convert the Simplex 4100 serial communication with the FACP to
Modbus/TCP over Ethernet allowing the TCCS and PLC's to read and write to the
FACP.

4. The CCTV camera controllers accept command string messages through RS-232
serial communication. The TCCS shall allow any user interface computer at any
facility to control and switch the cameras.

5. Polling of the traffic data stations shall be managed by the TCCS.  Each modem  has
an RS-232 serial connection to the TCCS and communicates with multiple traffic data
stations.

8. The System Administrator Computer shall be for TCCS administration and for
programming of the PLC's.

9.

I-90 TCCS System Diagram

6. All user interface computers shall have identical capability. Any single user interface
computer at any of the three locations shall be capable of performing all control
functions for either tunnel.

6 6

7. The Maintenance / Training Computers will normally be used by maintenance
personnel to view the system.  These computers are also capable of functioning as
user interface computers for tunnel operators. In addition, these computers shall be
used for control system simulation for training new operators.
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The Ethernet switches and fiber transceivers are existing and part of the general
WSDOT data network.

WSDOT
WAN

The TCCS shall provide secure dial-up access to the TCCS at each facility for
remote administration. It shall be possible to access all computers, PLC's, and
communication gateways through the dial-up  connection.
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10

10
10
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SYSTEM MICROVAX Ramtek Keyboard

PLC

Annunciator
Diagram

PLC
Communication

Annunciator 1
CP1

Annunciator 2
CP2

Ack Ann 1

Reset Ann 2

F31 Ack
F32 Reset

VAX Upgrade Study
ACEx Technologies

subtask 2C.vsd
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The graphic screen annunciators and the actual annunciators are acknowledged through
the keyboard.

Ack Ann 2
Reset Ann 2

Ack
Rese
t

Ack
Rese
t

- Ack (4024.09)*
- Reset
(4024.10)*

* Reference MicroVax source code f i les :
  SPLCWRITE.FOR, MPLCWRITE.FOR

 Ack =  PLCD.CONT(8, 24)
 Reset = (PLCD.CONT(9, 24)



Amber Sequence
(Warning)

normal

unack'd

warning
condition
occurs

ack'd

ack
(key F31)

condition
ends

reset
(key F32)

unreset

Red Sequence
(Alarm)

normal

unack'd

alarm
condition
occurs

ack'd

condition
ends

unreset

Incident Bar Sequence

no incident

incident

incident
occurs

normal
traffic
resumes

(not visible)

clear
by operator

cleared

normal

clear
by operator

Color Sequence
Diagram

reset
(key F32)

ack
(key F31)

unack'd
condition
drops to
Warning Level

reset
(key F32)

alarm
condition
occurs

ack'd

warning
condition
ends
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VOL OCC SPD
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<2000
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<        35
>        35

>      43
>      30
<      30

<1500 <        15 >      55

flashing

Traffic Bar Colors
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These state diagrams show the sequences of colors that various graphical elements go
through. The amber and red color sequences are typical for the annunciator and many
icons for alarm conditions.



SYSTEM MICROVAX

#

Command
Message

Response
Message

- Select Camera #
- Pan Left, Pan Right, Pan Stop
- Tilt Up, Tilt Down, Tilt Stop
- Zoom In, Zoom Out, Zoom Stop
- Home Position
- Camera Power Toggle
[Through dedicated keys on keyboard]

CCTV
Camera

Controller

Encode Command
Decode Response

GRAPHICAL INTERFACE

IF  "Selected"
THEN color  = purple
ELSE color = black
ENDIFPLC

VCR

- Select Real Time
- Select Normal

PLC
Communication - Real Time / Normal Speed

MENU: VCR SPEED

MASTER Normal

WESTBOUND Normal

CENTER Normal

EASTBOUND Normal

OUTSIDE Normal

- Real Time / Normal Speed
- Fault

Camera Icon
file: cam1.scr,  cam3.scr, cam5.scr

VCR Status Block
file: vcrs1.scr

CAM   043
P /  T /  Z
POS  0   5

Active Camera Status
file: scam.scr (seattle)
      mcam.scr (mercer island)

Camera Number

Camera Type:
   "P / T / Z"
   "FIXED"
   "ZOOM"

Position Number

Camera & VCR
Diagram

- Real Time
- Normal
- Fault

Discrete I/O

- Selected Camera Numb er
- Camera Type
- Position Number

IF  Fau l t
THEN color = amber sequence*
ENDIF

* see Color Sequences
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CAM
NUM

Camera
Selectfile: skeyfunc.scr

Displays camera
selected by keyboard#

Equipment Count:
Mt. Baker: 36 Cameras,  5 VCR's
Mercer Island: 33 Cameras,  ? VCR's



SYSTEM MICROVAX GRAPHICAL INTERFACE

AE3

AE2

AE1

## AE1

3 Sensors
for each roadway

real time trend

PLC

PLC
Communication

 - All CO Sensors Deactivated

 - AIT 1 Critical CO Level

 - AIT 2 Critical CO Level

 - AIT 3 Critical CO Level

 - AIT 1 High CO Level

 - AIT 2 High CO Level

 - AIT 3 High CO Level

 - AIT 1 Critical Deactivated

 - AIT 2 Critical Deactivated

 - AIT 3 Critical Deactivated

 - AIT 1 High Deactivated

 - AIT 2 High Deactivated

 - AIT 3 High Deactivated

 - Roadway Critical CO Level

 - AIT 1 Discrepancy

 - AIT 2 Discrepancy

 - AIT 3 Discrepancy

 - Roadway High CO Level

 - Roadway Normal CO Level

Logical I/O

Real Analog I/O
 - AIT 1 CO [ppm]

 - AIT 2 CO [ppm]

 - AIT 3 CO [ppm]

AIT 1 CO [ppm]
AIT 2 CO [ppm]
AIT 3 CO [ppm]

 - CO Contact Alarm
## AE2
## AE3

IF  "CO Contact Alarm"
THEN    color = flashing red
             icon shows closed contact
ELSE    color = white

Discrete I/O

Color coded  to match real time trend
pen

IF "Deactivated"
THEN    color = b lue
ELSE
   IF "High" OR "Cr i t ical"
   THEN   color = trend pen
color
   ELSE     color = green
   ENDIF
ENDIF

pp
m

Normal CO LEVEL
WESTBOUND TUNNEL

IF "Deactivated"
THEN    text =  "OUT OF SERVICE"
ELSE IF "H igh"
THEN text =  "High CO LEVEL"
ELSE IF "Crit ical"
THEN text = "HI-HIGH CO LEVEL"
ENDIF ENDIF ENDIF

IF "Deactivated"
THEN   color = b lue
ELSE IF "High CO Level"
THEN color = amber sequence*
ELSE IF "Critical CO Level"
THEN color = red sequence*
ENDIF

file: hico.scr
Roadway CO Status Block

CO Real Time Trend

CO Sensor Block
file: sprco.scr

file: , graf1, graf2.scr

file: contact.scr

CO Annunciator Block
file: code1.scr

IF CO High
THEN   color = red sequence*
ELSE IF CO Hi  Hi
THEN color = amber sequence*
ELSE IF CO Normal
THEN color = black
ENDIF

Carbon Monoxide
Diagram

- Activate / Deactivate
MENU: CO SENSOR

* see Color Sequences

VAX Upgrade Study
ACEx Technologies

subtask 2C.vsd
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CO Data

Equipment Count:
Mt. Baker: 11 CO Sensors
Mercer Island: 10 CO Sensors



SYSTEM MICROVAX GRAPHICAL INTERFACE

EF10
RUN

AUTO
28%

IF  Running
   THEN
      text = "RUN"
   ELSE
      text =
"STOP"
ENDIF

IF  (Remote & CP-1)
  THEN  "CP-1"
ELSE
IF (Remote & CP-2)
  THEN  "CP-2"
ELSE
IF (Remote & Not CP-1 & Not CP-2)
  THEN  "AUTO"
  ELSE      "LOCAL"
ENDIF

Fan Speed

Fan ID

PLC

- Fan speed

- CP-1
- CP-2
- Damper Opened
- Damper Closed
- Damper Remote
- VFD Ready
- VFD Remote
- INV Trouble
- VFD Reset
- VFD Start
- VFD Stop

Real Analog I/O

Discrete I/O

Logical I/O
- Damper Reset
- Fan Speed Setpoint
- Weekday Mode
- Traffic Mode
- Weekend Mode

PLC
Communication

Fan
VFD

DAMPER
REMOTE
CLOSED

AUTOMATICEF10

VFD INV
SET PT

SPEED

TEMP

DE VIB

DE TEMP

ODE VIB

ODE TEMP
0   %

81 F

0.042 0.068

79 F 80 F

Fan
ID

0   %

IF  (Remote & CP-1)
  THEN  "MANUAL FROM CP1"
ELSE
IF (Remote & CP-2)
  THEN  "MANUAL FROM CP2"
ELSE
IF (Remote & Not CP-1 & Not CP-2)
  THEN  "AUTOMATIC"
  ELSE      "LOCAL CONTROL"
ENDIF

IF "AUTOMATIC"
THEN color = green
ELSE color = red
ENDIF

IF Running
THEN color =
green
ELSE color = black
ENDIF

IF Damper Remote
THEN "REMOTE"
ELSE "LOCAL"
ENDIF

IF Opened & Not Closed
  THEN "OPEN"
ELSE
  IF Not Opened & C losed
  THEN "CLOSED"
 ELSE
   IF Not Opened & Not
Closed
   THEN "MOVING"
ENDIF

Fan Speed
DE Bearing
Vibration

DE Bearing
Temperature

ODE Bearing
Vibration

ODE Bearing
Temperature

Fan Speed
Setpoin t

Motor Winding
Temperature

IF Inverter  Faul t
THEN color = red
ELSE color = green
ENDIF

IF VFD Ready
THEN color = green
ELSE color = red
ENDIF

Fan Status Block
file:vent2.scr

Fan Full Status Block
file:fans.scr

WEEKDAY

TIME   OF
DAY   MODE

IF weekday mode
 THEN "WEEKDAY"
ELSE IF weekend mode
 THEN "WEEKEND
ELSE IF traffic mode
 THEN "TRAFFIC"
ENDIF

Fan Mode
file:daymode

Fans Diagram (1)

- Start / Stop / Auto
- Fan Speed Setpoint
MENU: FAN CONTROL

- Reset VFD
MENU: VFD RESET

- Time of Day Mode
MENU: CONTROL MODE

IF  Warning Alarm
   THEN color = Amber Sequence*
ELSE
IF  Critical Alarm
   THEN color = Red Sequence*
 ENDIF

IF  Warning Alarm
   THEN color = Amber Sequence*
ELSE IF  Critical Alarm
   THEN color = Red Sequence*
ELSE IF Deactivated
THEN color = b lue
 ENDIF

Damper

VAX Upgrade Study
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Traffic Status:
Occupancy, Speed,

Volume

Carbon Monoxide ppm

Compute
Auto Fan
Speeds

Equipment Count:
Mt. Baker: 12 Exhaust Fans, 9 Supply Fans
Mercer Island: 9 Exhaust Fans, 9 Supply Fans



Bentley
Nevada
System

SYSTEM MICROVAX GRAPHICAL INTERFACE

PLC

- DE Bearing Vibration
- ODE Bearing Vibration
- DE Bearing Temperature
- ODE Bearing Temperature
- Winding Temperature

- ODE Bearing Vibration
- DE Bearing Temperature
- ODE Bearing Temperature
- Winding Temperature

Real Analog I/O

Discrete I/O

Logical I/O
- Deactivate DE Vibration
- Deactivate ODE Vibration
- Deactivate DE Temperature
- Deactivate ODE Temp.
- Deactivate Winding Temp.

PLC
Communication

Fans Diagram (2)

- Activate / Deactivate Sensor Alarm
MENU: FAN SENSOR

VAX Upgrade Study
ACEx Technologies
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Excel
Gateway

Fire Status Database

SYSTEM MICROVAX GRAPHICAL INTERFACE

Fire Zone Icon 1 IF  Prealarm
THEN color = amber sequence*
ELSE IF Alarm
THEN color = red sequence*
ELSE IF deactivated
THEN color = b lue
ENDIF

file: fire1.scr

Fire Zone Icon 2
file: fire2.scr

Fire Zone Icon 6
file: fire6.scr

Fire Alarm
Control Panel

Decode
ASCII
Stream

- Prealarm
- Alarm
- Alarm Clear
- Door Open

PLC

Discrete I/O
- Fire Center
- Fire Westbound
- Fire Eastbound
(for fire closure
sequence logic)

- Enable / Disable Fire Close
MENU: FIRE CLOSE

Fire Diagram

1

IF  Prealarm
THEN color = amber sequence*
ELSE IF Alarm
THEN color = red sequence*
ELSE IF deactivated
THEN color = b lue
ENDIF

Zone ID

F I R E ! ! ! IF Fire in Center
[or Westbound or Eastbound]
THEN Icon is visib le
ELSE Icon is not visib le
ENDIF

#

IF Alarm
THEN Alarm Order Vis ib le
ELSE Alarm Order Not Vis ib le
ENDIF

VAX Upgrade Study
ACEx Technologies

subtask 2C.vsd

5-24

Equipment Count:
Mt. Baker: 82 Fire Zones
Mercer Island: 55 Fire Zones



SYSTEM MICROVAX GRAPHICAL INTERFACE

D

D

D

D

D

D

D

Au
to 

/ M
a

nu
al

Re
qu

ired
 / N

o
t R

eq

On /
 O

ff

Auto Req On

Auto Req Off

Auto Not
Req

Off

Man Req On

Man Req Off

Man
Not
Req On

Man Not
Req Off

PLC
Communication

PLC

- On / Off Status
- Manual / Auto
- On Alarm Message
- Off Alarm Message

PE6
35

- ft / candles
- PE Deactivated / Activated
- PE Difference Warning IF  Deactivated

   THEN color = b lue
ELSE
   IF Difference Warning
      color = amber sequence
ENDIF

foo t
candles

photo sensor
ID

P E

Tunnel
Lighting

Panel

- ft / candles

- Step * Lights On
- Step * Lights Off

- On / Off Status

Typical for:
  E - Emergency Light ing
  N - Night Light ing
  D - Day Light ing
  1 - Step 1 Light ing
  2 - Step 2 Light ing
  3 - Step 3 Light ing
  4 - Step 4 Light ing

Logical I/O

Real Analog I/O

Discrete I/O

- Auto / Manual Mode
- On Alarm
- Off Alarm
- Trouble Emeg Lights
(typical for all lights)

Lighting Icon

file: phot1.scr
Photo Sensor Icon

file: lght.scr

EMERG
LIGHT

SYSTEM

Emergency Lighting
file:emer1.scr

Logical I/O
- PE Difference
Warning

IF On Alarm or Off Alarm
THEN color = red sequence
ENDIF

Photo
Sensor

D

IF Step 4 Lights On
  THEN text = "4"
ELSE IF Step 3 Lights On
  THEN text = "3"
ELSE IF Step 2 Lights On
  THEN text = "2"
ELSE IF Step 1 Lights On
  THEN text = "1"
ELSE IF Step D Lights On
  THEN text = "D"
ELSE text = "  "
ENDIF

* : N, D, 1, 2 , 3,  4

Lighting Step Icon
file:lght2.scr

Lighting Diagram

- Step * On / Off / Auto
MENU: LIGHTING STEP

- Activate / Deactivate
MENU: LIGHTING SENSORS

VAX Upgrade Study
ACEx Technologies

subtask 2C.vsd
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Equipment Count:
Mt. Baker: 7 Photo Sensors
Mercer Island: 7 Photo Sensors



SYSTEM MICROVAX GRAPHICAL INTERFACE

file: pcpwr.scr
Panel Power Block

file: plcm1.scr
Primary PLC

PLC
Communication

PLC 5A

Logical I/O
- Primary PLC
- I/O Comm Fail

IF PLC 5A Primary
THEN visible over PLC 5A
ELSE visible over PLC 5B
ENDIF

file: plcsb.scr
PLC Status Block

PLC Diagram

CP1 CP5

CP1A CP6

CP3 CP7A

CP4 CP7B

PANEL POWER

PLC 5A

PROCESSOR

REMOTE COMM

NETWORK COMM

PRIMARY

IF  Power Fai l
THEN color = red sequence
ENDIF

IF  Failure
THEN color = red sequence
ENDIF

PLC 5B

* see Color Sequences

file: CP1.scr
PLC Status Icons IF Processor Fail

Then text color = red
         outline color = red
ENDIF

IF Remote Comm Fail
Then line color = red
ENDIF

IF Network Comm Fail
Then line color = red
ENDIF

Discrete I/O
- Panel Power On
(typical)

PLC 5A

Logical I/O
- Primary PLC
- I/O Comm Fail

Discrete I/O
- Panel Power On
(typical)

VAX Upgrade Study
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Equipment Count:
Mt. Baker: 6 PLC's
Mercer Island: 6 PLC's



SYSTEM MICROVAX GRAPHICAL INTERFACE

STATION

BATTERY

PLC
Communication

PLC

- Battery Alarm

Real Analog I/O

Discrete I/O

Battery

IF  Battery Alarm
   THEN color = Red Sequence*
ENDIF

SPEED

OIL
WATER
CHARG

AVAIL

TEMP

CRANK
BATT

SYNC

GENERATOR   1

Generator

- Volts
- Amps
- Watts
- Hours

- Low Charger Input
- Low Water Level
- Low Oil Pressure
- Overspeed
- Synchronization
- Low Fuel
- Low Power
- Low Battery
Voltage
- Overcrank
- High Water Temp.
- Generator Unavail

High Water
Temp

Overcrank

Low Battery
Voltage

Low Power

Synchronization [gen 1 ]
Low Fuel [gen 2 ]

Generator
Unavai l

Low Charger
Inpu t

Overspeed

Low Oil Pressure

Low Water Level

file: misc2.scr
Battery Status Block

file: genr1.scr
Generator Full Status Block

typical for
Generator 1
Generator 2

Power Diagram (1)

* see Color Sequences

POWER

IF  Alarm
   THEN color = Red Sequence*
ENDIF

STOP
0V
0A

0 KW

NO. 1
IF running
THEN text = RUN
ELSE text = STOP
ENDIF

Volts

Amps

Watts

file: genr2.scr
Generator Status Block

VAX Upgrade Study
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Equipment Count:
Mt. Baker:
   1 Battery
  20 Breakers
   2 Generators
   2 Switchgear
   6 Transformers

Mercer Island
   1 Battery
   ? Breakers
   2 Generators
   2 Switchgear
   6 Transformers



SYSTEM MICROVAX GRAPHICAL INTERFACE

PLC
Communication

PLC
SWG1

SWG2

US1

US2

US3

125VDC

file: ctldc.scr
Switchgear DC Voltage

Typical for:
BKRBUS1,
BKRBUS2,
TBKR,
BKRTF1A,
BKRTF2A,
BKRTF3A,
BKRTF1B,
BKRTF2B,
BKRTF3B

- Open
- Close
- Trip
- Being Serviced

Switchgear

- Tie Breaker Closed
- DC125 Alarm
- Line 1 Low
- Line 2 Low
- Fail to Transfer
- High transformer Temp.

- Volts 1
- Amps 1
- Watts 1
- Volts 2
- Amps 2
- Watts 2

Discrete I/O

Discrete I/O
IF DC125 V Alarm
THEN color = Red Sequence*
ENDIF

Analog I/O

Typical for:
 SWGR 1
 SWGR 2
 US 1
 US 2
 US 3

TF1A

TF2A

TF3A

TF1B

TF2B

TF3B

TRANSFORMER
TEMPERATURE

file: trans.scr
Transformer Temperature Block

IF High Transformer Te m p
 THEN color = Red Sequence*
ENDIF

FAIL   XFR

TIE  CLOSED

UTILITY
SWITCHGEAR

IF Fail to Transfer
 THEN color = Red Sequence*
ENDIF

IF Fail to Open or Fail to  C lose
THEN color = Red Sequence*
ENDIF

file: utilsg.scr
Utility Status Block

Power Diagram (2)

- Breaker Open / Close
MENU: BREAKERS

* see Color Sequences

IF Any Tie Breaker C losed
THEN text = "TIE CLOSED"
ELSE text = "TIE OPEN"
ENDIF

VAX Upgrade Study
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Unit Substation 2
Graphic
file: ssub1.scr

Utility Bus Graphic
file: util.scr

Generator Bus Graphic
file: sgen3.scr

Unit Substation 1
Graphic
file: ssub1.scr

Unit Substation 3
Bus Graphic
file: ssub1.scr

GRAPHICAL INTERFACE

Power Diagram (3)

Line 2Line 1 U T I L I T Y
P O W E R 14.1 kV

10 A
191 kW

14.1 kV
16 A

300 kW

1 2G E N E R A T O R S

EF10 EF11 EF12

F G H

0 V
0 A
0 kW

0 V
0 A
0 kW

DGF M

T

EF10 EF11 EF12

U S 1

TF1
B

TF1
A

S C D

T

F

A BE

U S 2

7

TF2
A

TF2
B

C S

B

S C D

T

EA

TF3
A

TF3
BU S 3

MICROVAX

Electrical Equipment Status
via PLC Communication

IF Utility Power
THEN color = Purple
ELSE IF Generator Power
THEN color = Yel low
ELSE IF No Power
THEN color = White
ENDIF

BUS & LINE COLORS (typ) IF Utility Power
  THEN outline color = Purple
ELSE IF Generator Power
  THEN outline color = Yel low
IF open
  THEN outline color = White
           display "o" next to breaker
ENDIF

BREAKER COLORS (typ)

IF Being Serviced
THEN fill color = Blue
ELSE fill color = Black
ENDIF

Volts
Amps
Watts

If breaker symbol has
a letter then it can be
remotely controlled ,
otherwise not. Status
still available .

US1A

Breaker Block
file: brkr2.scr

If Tripped
THEN red sequence*
ENDIF

If Opened
THEN show letter "o"
ELSE no "o"
ENDIF

o
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SYSTEM MICROVAX GRAPHICAL INTERFACE

PLC
- red on
- amber on
- green on
- red burned out
- amber burned out
- green burned out

PLC
Communication

R
A
G

color = actual
illuminated color
of signal head
(may be composite
of multiple signal
heads)

IF burned out
THEN text color = red sequence*
ENDIF

PORTAL
SIGN
NS-4

IF Sign On
THEN text = "TUNNEL CLOSED"
ELSE
text = "PORTAL SIGN"
ENDIF
(may be composite for multiple
signs)

 - Sign energized

Discrete I/O

TUNNEL
CLOSED

 - Sign Fail

IF Sign On and Failed
THEN color = red sequence*
ELSE IF Sign Off and Failed
THEN color = amber sequence*
ENDIF

Portal Sign

Signal Head
Signal Head Icon
file: sighed.scr

Portal Sign Icon
file: neon1.scr

Sign ID

Burnout Icon
file: burnout.scr

Signs Diagram

- Turn On / Turn Off
MENU: Signal Heads

- Turn On/ Turn Off

* see Color Sequences

VAX Upgrade Study
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Equipment Count:
Mt. Baker: 3 Portal Signs, 67 Signal Heads
Mercer Island: 3 Portal  Signs, 42 Signal Heads



T

SYSTEM MICROVAX GRAPHICAL INTERFACE

Phone
System - Phone Offhook

- Phone Onhook

IF  "Offhook"
   THEN color = Amber Sequence*
 ENDIF

IF  Pullbox
   THEN color = Red Sequence*
 ENDIF

Telephone Icon
icon: tele3.scr

TELEPHONE

SYSTEM

TROUBLE

Telephone Trouble Block
icon: tele2.scr

IF  Telephone Trouble
   THEN color = Red Sequence
ENDIF

Telephone Diagram

Phone Database
Clear Phones
Clear Fires
Menu: MISC UTILS

Fire Alarm
Control Panel

Decode
ASCII
Stream

Decode
ASCII
Stream

- Pullbox Activated

* see Color Sequences

(resets Telephone Icon
to normal green color)

- Trouble

VAX Upgrade Study
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Equipment Count:
Mt. Baker: 94 Phones
Mercer Island: 64 Phones



SYSTEM MICROVAX GRAPHICAL INTERFACE

ALGORITHMS    CURRENTLY
EXECUTING

Incident Detection Algorithm Block
icon: incalg.scr

Incident Detection

Algorithm

1      3      6     8     10

Traffic
Data

Stations

Data Station
Communication

Current Traffic Status:
Occupancy, Speed, Volume

0
6
4
2

0

Traffic Data
Station Block
icon: rdwy_tds.scr

Station #
lane volume,
lane occupancy, or
lane speed

Color per
Traffic Color Legend*

Traffic
Measures

Color per
Traffic Color
Legend

icon: lane1.scr

CP09

CP10

CP11

CP12

CP13

CP14

CH0 CH1

Control Status Block
icon: ctrlstat.scr

IF   CP Trouble
THEN color = amber sequence*
ELSE IF   CP Failed
THEN color = red sequence*
ELSE IF  CP disabled
THEN color = blue
ELSE IF OK
THEN color = green
ENDIF

VOL OCC SPD

<1700
<2000
<2000

<        22
<        35
>        35

>      43
>      30
<      30

Traffic Color Legend
icon: detleg.scr

Traffic Diagram (1)

- Display: Volume/Occupancy/Speed
MENU: SELECT TRAFFIC DATA

- Detector Activate/Deactivate
MENU: TRAFFIC DETECTOR

- TDS Online / Offline
MENU: TRAFFIC DATA STATION

- 170 Controller Online / Offline
MENU: 170 CONTROLLERS

<1500 <        15 >      55

flashing

* see Color Sequences

Incident Indicator

VAX Upgrade Study
ACEx Technologies

subtask 2C.vsd
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for colors of this legend
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Archived Traffic
Data



SYSTEM MICROVAX GRAPHICAL INTERFACE

file: arow1.scr
Direction IndicatorPLC

- Center = Eastbound
- Center = Westbound

Discrete I/O PLC
Communication

IF Center is Westbound
THEN color = Green
ELSE color = Black
ENDIF

Traffic Diagram (2)

IF Center is Eastbound
THEN color = Green
ELSE color = Black
ENDIF
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APPENDIX T-3 
 

TUNNEL CENTRAL CONTROL SYSTEM 
(EXISTING) 

 
OPERATOR’S SCREENS 

 
 

 
 



Function Key: F1 Function Key: F2 Function Key: F3 Function Key: F4 Function Key: F5

Function Key: F6 Function Key: F7 Function Key: F8 Function Key: F9 Function Key: F10

Function Key: F11 Function Key: F12 Function Key: F13 Function Key: F16

file: scm.dat / scm.dyn

file: sms.dat / sms.dyn file: str.dat / str.dyn file: std.dat / std.dyn file: sls.dat / sls.dyn

file: ssh.dat / ssh.dyn file: spr.dat / spr.dyn

file: sco.dat / sco.dyn

file: sev.dat / sev.dynfile: ssf.dat / ssf.dynfile: sfc.dat / sfc.dyn

file: sfw.dat / sfw.dynfile: scp.dat / scp.dyn

Display Navigation
Block Diagram
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Function Key: F15
file: sfr.dat / sfr.dyn
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AAAAAAAAAAAAA
aaaaaaaaaaaaaaa
MMM DD, YYYY
TIME: HH:MM:SS

Control From aaaaaaaa

Operator: Name

TELE
(F7)

LIGHTS
(F5)

SIG-HD
(F6)

PSIGNS
(F6)

VMS
(F6)

INCDNT
(F2)

TDS
(F3)

CO
(F4)

VCR
(F7)

W-FANS
(F10)

C-FANS
(F11)

E-FANS
(F12)

PLC
(F9)

RADIO
(  )

ENTRY
(  )

BKRS
(F8)

XFMR
(F8)

POWER
(F8)

UPS
(F8)

GEN 1
(F8)

GEN 2
(F8)

W-FIRE
(  )

C-FIRE
(  )

E-FIRE
(  )

SYSTEM
TROUBLE FIRE

CAM ##
aaaaaaaa
POS #

GRAPHIC
AREA

CONTROL
AREA

ALARM & EVENT
MESSAGES

CAMERA
CONTROL

ANNUNCIATOR

HH : MM : SS    ####   aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Display TitleLocation

Display Layout
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CAM
NUM

Camera
Selection

Messages
updmsg.scr

Main Annunciator
file:annu1.scr

IF Warning Alarm
   THEN color = Amber Sequence*
 ENDIF

IF  Critical Alarm
   THEN color = Red Sequence*
 ENDIF

"CONTROL FROM
CONSOLE"
"CONTROL FROM CP1"
"CONTROL FROM TSMC"
"PLC CONTROL LOST"

Control From Status
file:constat.scr

Rebroadcast Rad io
Removed from System

Door Contact Open
Alarms through Fir e
Syhstem

p. 5-2

Time
* see color
sequence
diagramControl Menus (or

"Scroll" menus)
appear here

Message
Number

Message
Text

The Control Area and Graphic Area change as
the operator selects different displays with the
function keys on the keyboard. All other areas
are constantly diplayed.



Fan Status
Block

Camera
Icon

Fire Zone
Icon 1

Telephone
Icon

Signal Head
Icon

Traffic
Measures

Lighting Step
Icon

Portal Sign
Icon

Direction
Indicator

CO
Annunciator
Block

Active Camera Status

Master Screen
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CAM
NUM

Camera
Select Generator

Status Block
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Incident and
Signal Head
Control

Portal Sign
Icon

Camera
Icon

Fire Zone
Icon 1

Telephone
Icon

Signal Head
Icon

Traffic
Measures

Lighting Step
Icon

Direction
Indicator

CO
Annunciator
Block

Traffic Screen
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Zone Numbers
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Traffic Data
Station Block

Direction
Indicator

Traffic Data Control

Incident Detection
Algorithm Block

Control Status Block

Traffic Color
Legend

Traffic Data Stations
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Sensor Activate / Deactivate
Control

CO Real Time Trend

Roadway CO Status Block

CO Sensor
BlockCO Contact

Carbon Monoxide
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Lighting
Icon

Photo Sensor
Icon

Direction
Indicator

Lighting Control
Emergency
Lighting

Lighting
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d

Portal Sign
Icon

Signal Head
Icon

Signal Head
Control

Signs & Signal
Heads
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VMS Sign
(not used)
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Camera
Icon

Traffic
Measures

Telephone
Icon

Direction
Indicator

VCR Status
Block

VCR Speed
Control

Telephone
Trouble Block

Telephone & CCTV
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Generator Bus
Graphic

Transformer
Temperature Block

Generator Full
Status Block

Utility Status
Block

Battery Status
Block

Power Control

Breaker Block
(status only)

Swichgear
DC Voltage

Unit Substation 1
Graphic

Unit Substation 2
Graphic

Unit Substation 3
Graphic

Utility Bus
Graphic

Power

VAX Upgrade Study
ACEx Technologies

F08.vsd

5-10



PLC & Control
Panel Status
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PLC & CONTROL PANEL STATUS
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An actual print of the display was not available. This drawing is a recreation
of the actual screen.

PLC 1

PLC 2

PLC 3

PLC 4

PLC 5A

PLC 5B

I/O 1 I/O 1 I/O 1

CP7A CP3 CP5

I/O 2

CP7B

I/O 2

CP4

I/O 2

CP6

I/O 3

BAY 2

I/O 3

I/O 4

I/O 5

I/O 4

CP1 CP5

CP1A CP6

CP3 CP7A

CP4 CP7B

PANEL POWER

PLC 1

PROCESSOR

REMOTE COMM

NETWORK COMM

PLC 2

PROCESSOR

REMOTE COMM

NETWORK COMM

PLC 3

PROCESSOR

REMOTE COMM

NETWORK COMM

PLC 4

PROCESSOR

REMOTE COMM

NETWORK COMM

PLC 5A

PROCESSOR

REMOTE COMM

NETWORK COMM

PLC 5B

PROCESSOR

REMOTE COMM

NETWORK COMM

VAX

CP2

PRIMARY

Panel Power Block

PLC Status Block

Primary PLC

PLC Status
Icons



Fan
Control

Fan Full
Status Block

Fan Mode

Westbound Fans
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Fan
Control

Fan Full
Status Block

Center Fans
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Fan
Control

Fan Full
Status Block

Eastbound Supply
Fans
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A print of the Eastbound Exhaust Fans was unavailable. It is
essentially the same as this and the other fan displays.



Fan
Control

Fan Full
Status Block

Eastbound Exhaust
Fans
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A B C D E F G H J K L M N P Q R S T U V W X Y Z

A B C D E F G H J K L M N P Q R S T U V W X Y Z

A B C D E F G H J K L M M1
P-N Q-N R-N S-N T-N U-N

P-S Q-S R-S S-S T-S U-S
N

PORTAL
SIGN

PORTAL
SIGN

PORTAL
SIGN

PORTAL
SIGN

1 2 3 4 5 6 7 8 9 10 11 12 14 15 16 17 18 19 20 21 22 23 24 25

1 2 3 4 5 6 7 8 9 10 11 12 14 15 16 17 18 19 20 21 22 23 24 25

1 2 3 4 5 6 7 8 9 10 11 12 13 14

26 27 28 29 30 31

32 33 34 35 36 37

ALARM
ORDER

LIOP'S

22

ALARM
ORDER

LIOP'S

ALARM
ORDER

LIOP'S

1

WESTBOUND

CENTER

EASTBOUND

3

2 4 5
6

7

14 18

11 12 13

23

21 24
2625 27 28

1 2 3 4 5 6
VENTILATION SYSTEM

SF1
STOP

AUTO
0%

SF2
STOP

AUTO
0%

SF3
STOP

AUTO
0%

SF4
STOP

AUTO
0%

SF5
STOP

AUTO
0%

SF6
STOP

AUTO
0%

EF10
STOP

AUTO
0%

EF11
STOP

AUTO
0%

EF12
STOP

AUTO
0%

EF13
STOP

AUTO
0%

EF14
STOP

AUTO
0%

EF15
STOP

AUTO
0%

SF7
STOP

AUTO
0%

SF8
STOP

AUTO
0%

SF9
STOP

AUTO
0%

EF16
STOP

AUTO
0%

EF17
STOP

AUTO
0%

EF18
STOP

AUTO
0%

EF19
STOP

AUTO
0%

EF20
STOP

AUTO
0%

EF21
STOP

AUTO
0%

ELECT EQUIP
ROOM FIRE

NORTH
FAN ROOM FIRE

CENTER
FAN ROOM FIRE

SOUTH
FAN ROOM FIRE

EAST
FAN ROOM FIRE

CONTROL ROOM
& OFFICE FIRE

1 2 3 4 5 6

1 2 3 4 5 6

Fire Screen
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LIOP
Numbers

Fire Zone
Icon 2

Camera
Icon

Telephone
Icon

Direction
Indicator

Portal Sign
Icon



System Messages
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GRAPHICAL REPRESENTATION OF TUNNELS 
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SAMPLE REPORTS 
 
 

 
 



I-90 Vax Upgrade Study      Section 5  ACEx 
 Sample Reports 

Sample Reports 
 
1. TDS Data Reports 
  

A. One Hour Station Volume 
 
 

STATION VOLUME REPORT 
    --------------------- 
 
  PERIOD ENDING      SET  TYPE DATA        0       1       2       3       4       5       6       7 
22-MAR-2002  6:00:00 WB   STN.VOL.      STK_ON   EMPTY   EMPTY   EMPTY  STK_ON   EMPTY 
22-MAR-2002  7:00:00 WB   STN.VOL.      STK_ON   EMPTY   EMPTY   EMPTY  STK_ON   EMPTY 
22-MAR-2002  8:00:00 WB   STN.VOL.      STK_ON   EMPTY   EMPTY   EMPTY  STK_ON   EMPTY 
22-MAR-2002  9:00:00 WB   STN.VOL.      STK_ON   EMPTY   EMPTY   EMPTY  STK_ON   EMPTY 
22-MAR-2002 10:00:00 WB   STN.VOL.      STK_ON   EMPTY   EMPTY   EMPTY  STK_ON   EMPTY 
 
 
 

B. 5 Minute Traffic Data 
 
    5 MINUTE TRAFFIC DATA REPORT    
    ---------------------------- 
 
  PERIOD ENDING      STN. TYPE DATA    Avg.VPH Avg.Occ Avg.Spd His.VPH His.Occ His.Spd HOCCDF  HOCCRD 
17-MAR-2002  0:05:00 WB00 STN.AVG.         252    0.85      71     149    0.57   EMPTY    0.28    0.50 
17-MAR-2002  0:10:00 WB00 STN.AVG.         260    1.00      73     176    0.83   EMPTY    0.17    0.20 
17-MAR-2002  0:15:00 WB00 STN.AVG.         276    0.99      95     127    0.47   EMPTY    0.52    1.12 
17-MAR-2002  0:20:00 WB00 STN.AVG.         244    0.72      70     163    0.60   EMPTY    0.12    0.20 
17-MAR-2002  0:25:00 WB00 STN.AVG.         264    0.84      71     147    0.67   EMPTY    0.17    0.26 
17-MAR-2002  0:30:00 WB00 STN.AVG.         200    0.76      80     113    0.37   EMPTY    0.40    1.08 
17-MAR-2002  0:35:00 WB00 STN.AVG.         192    0.58      85     104    0.37   EMPTY    0.22    0.59 
17-MAR-2002  0:40:00 WB00 STN.AVG.         236    0.76      90      95    0.33   EMPTY    0.43    1.29 
17-MAR-2002  0:45:00 WB00 STN.AVG.         172    0.59      91      91    0.27   EMPTY    0.32    1.21 
17-MAR-2002  0:50:00 WB00 STN.AVG.         164    0.58      91     114    0.47   EMPTY    0.12    0.25 
17-MAR-2002  0:55:00 WB00 STN.AVG.         224    0.76      90      67    0.27   EMPTY    0.49    1.84 
17-MAR-2002  1:00:00 WB00 STN.AVG.         148    0.50      82      46    0.17   EMPTY    0.34    2.01 
 
 
 



I-90 Vax Upgrade Study      Section 5  ACEx 
 Sample Reports 

C. 20 Second Individual Lane Data Report 
 
    20 SECOND INDIVIDUAL LANE TRAFFIC DATA REPORT 
    --------------------------------------------- 
 
  PERIOD ENDING      STN. TYPE DATA #  Lan.VPH Lan.Occ Lan.Spd  DLOCC  DOCCDL  HLOCC   HDLOCC  RDLOCC  His.VPH  RLVOL
24-MAR-2002  0:22:40 WB00   LANE    1        0    0.00       0   EMPTY   EMPTY    1.00   EMPTY   EMPTY  119.00    0.00
24-MAR-2002  0:23:00 WB00   LANE    1        0    0.00       0   EMPTY   EMPTY    1.00   EMPTY   EMPTY  119.00    0.00
24-MAR-2002  0:23:20 WB00   LANE    1        0    0.00       0   EMPTY   EMPTY    1.00   EMPTY   EMPTY  119.00    0.00
24-MAR-2002  0:23:40 WB00   LANE    1      180    1.40      58   EMPTY   EMPTY    1.00   EMPTY   EMPTY  119.00    1.51
24-MAR-2002  0:24:00 WB00   LANE    1      360    2.40      68   EMPTY   EMPTY    1.00   EMPTY   EMPTY  119.00    3.03
24-MAR-2002  0:24:20 WB00   LANE    1      180    1.20      68   EMPTY   EMPTY    1.00   EMPTY   EMPTY  119.00    1.51
24-MAR-2002  0:24:40 WB00   LANE    1      180    1.20      68   EMPTY   EMPTY    1.00   EMPTY   EMPTY  119.00    1.51
24-MAR-2002  0:25:00 WB00   LANE    1      360    2.80      58   EMPTY   EMPTY    0.50   EMPTY   EMPTY   85.00    4.24
24-MAR-2002  0:25:20 WB00   LANE    1      360    2.60      62   EMPTY   EMPTY    0.50   EMPTY   EMPTY   85.00    4.24
24-MAR-2002  0:25:40 WB00   LANE    1        0    0.00       0   EMPTY   EMPTY    0.50   EMPTY   EMPTY   85.00    0.00
24-MAR-2002  0:26:00 WB00   LANE    1      540    3.00      81   EMPTY   EMPTY    0.50   EMPTY   EMPTY   85.00    6.35
24-MAR-2002  0:26:20 WB00   LANE    1      720    5.00      65   EMPTY   EMPTY    0.50   EMPTY   EMPTY   85.00    8.47
24-MAR-2002  0:26:40 WB00   LANE    1        0    0.00       0   EMPTY   EMPTY    0.50   EMPTY   EMPTY   85.00    0.00
24-MAR-2002  0:27:00 WB00   LANE    1      360    1.70      91   EMPTY   EMPTY    0.50   EMPTY   EMPTY   85.00    4.24
24-MAR-2002  0:27:20 WB00   LANE    1      180    0.60    -131   EMPTY   EMPTY    0.50   EMPTY   EMPTY   85.00    2.12
24-MAR-2002  0:27:40 WB00   LANE    1      180    1.40      58   EMPTY   EMPTY    0.50   EMPTY   EMPTY   85.00    2.12
24-MAR-2002  0:28:00 WB00   LANE    1      360    2.60      62   EMPTY   EMPTY    0.50   EMPTY   EMPTY   85.00    4.24
24-MAR-2002  0:28:20 WB00   LANE    1      540    3.00      81   EMPTY   EMPTY    0.50   EMPTY   EMPTY   85.00    6.35
24-MAR-2002  0:28:40 WB00   LANE    1      180    0.50    -140   EMPTY   EMPTY    0.50   EMPTY   EMPTY   85.00  
24-MAR-2002  0:29:00 WB00   LANE    1        0    0.00       0   EMPTY   EMPTY    0.50   EMPTY   EMPTY   85.00    0.00
24-MAR-2002  0:29:20 WB00   LANE    1        0    0.00       0   EMPTY   EMPTY    0.50   EMPTY   EMPTY   85.00    0.00
24-MAR-2002  0:29:40 WB00   LANE    1        0    0.00       0   EMPTY   EMPTY    0.50   EMPTY   EMPTY   85.00    0.00
24-MAR-2002  0:30:00 WB00   LANE    1      180    0.60    -131   EMPTY   EMPTY    0.40   EMPTY   EMPTY   42.00    4.29
 
 



I-90 Vax Upgrade Study      Section 5  ACEx 
 Sample Reports 

D. Algorithm Features Report 
 
 
   ALGORITHM FEATURES REPORT 
                        ------------------------- 
 
  PERIOD ENDING      STN. TYPE DATA #  State      26      25      24 
24-MAR-2002  0:38:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:39:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:40:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:41:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:42:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:43:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:44:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:45:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:46:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:47:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:48:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:49:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:50:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:51:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:52:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:53:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:54:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:55:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:56:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:57:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:58:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  0:59:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
24-MAR-2002  1:00:00 WB00    ALG    0    0       EMPTY   EMPTY   EMPTY 
 
 

E. Prior Period Features Report 
 
   PRIOR PERIOD FEATURES REPORT 
   ---------------------------- 
 
  PERIOD ENDING      STN. TYPE DATA #  Pri.VPH Pri.Occ Pri.Spd  SPDTDF 
24-MAR-2002  0:40:00 WB00  PRIOR    0   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:40:00 WB00  PRIOR    1   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:41:00 WB00  PRIOR    0   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:41:00 WB00  PRIOR    1   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:42:00 WB00  PRIOR    0   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:42:00 WB00  PRIOR    1   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:43:00 WB00  PRIOR    0   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:43:00 WB00  PRIOR    1   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:44:00 WB00  PRIOR    0   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:44:00 WB00  PRIOR    1   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:45:00 WB00  PRIOR    0   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:45:00 WB00  PRIOR    1   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:46:00 WB00  PRIOR    0   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:46:00 WB00  PRIOR    1   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:47:00 WB00  PRIOR    0   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:47:00 WB00  PRIOR    1   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:48:00 WB00  PRIOR    0   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:48:00 WB00  PRIOR    1   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:49:00 WB00  PRIOR    0   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:49:00 WB00  PRIOR    1   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:50:00 WB00  PRIOR    0   STK_ON  STK_ON  STK_ON  STK_ON 
24-MAR-2002  0:50:00 WB00  PRIOR    1   STK_ON  STK_ON  STK_ON  STK_ON 
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F. Downstream Features Report 
 
 
    DOWNSTREAM FEATURES REPORT 
    -------------------------- 
 
  PERIOD ENDING      STN. TYPE DATA #   DOCCP   DOCCP1   DOCC    OCCDF  OCCRDF  DOCCTD  DOCCTD1 
22-MAR-2002  7:14:00 WB04   DOWN    1    EMPTY   EMPTY   EMPTY  STK_ON  STK_ON   EMPTY   EMPTY 
22-MAR-2002  7:14:00 WB04   DOWN    2    EMPTY   EMPTY   EMPTY  STK_ON  STK_ON   EMPTY   EMPTY 
22-MAR-2002  7:14:00 WB05   DOWN    0   STK_ON  STK_ON  STK_ON   EMPTY   EMPTY  STK_ON  STK_ON 
22-MAR-2002  7:14:00 WB05   DOWN    1    EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY 
22-MAR-2002  7:14:00 WB05   DOWN    2    EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY 
22-MAR-2002  7:15:00 WB00   DOWN    0    EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY 
22-MAR-2002  7:15:00 WB00   DOWN    1    EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY 
22-MAR-2002  7:15:00 WB00   DOWN    2    EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY 
22-MAR-2002  7:15:00 WB01   DOWN    0   STK_ON  STK_ON  STK_ON   EMPTY   EMPTY  STK_ON  STK_ON 
22-MAR-2002  7:15:00 WB01   DOWN    1    EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY 
22-MAR-2002  7:15:00 WB01   DOWN    2    EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY 
22-MAR-2002  7:15:00 WB02   DOWN    0    EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY 
22-MAR-2002  7:15:00 WB02   DOWN    1   STK_ON  STK_ON  STK_ON   EMPTY   EMPTY  STK_ON  STK_ON 
22-MAR-2002  7:15:00 WB02   DOWN    2    EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY 
22-MAR-2002  7:15:00 WB03   DOWN    0    EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY 
22-MAR-2002  7:15:00 WB03   DOWN    1    EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY 
22-MAR-2002  7:15:00 WB03   DOWN    2   STK_ON  STK_ON  STK_ON   EMPTY   EMPTY  STK_ON  STK_ON 
22-MAR-2002  7:15:00 WB04   DOWN    0    EMPTY   EMPTY   EMPTY  STK_ON  STK_ON   EMPTY   EMPTY 
22-MAR-2002  7:15:00 WB04   DOWN    1    EMPTY   EMPTY   EMPTY  STK_ON  STK_ON   EMPTY   EMPTY 
22-MAR-2002  7:15:00 WB04   DOWN    2    EMPTY   EMPTY   EMPTY  STK_ON  STK_ON   EMPTY   EMPTY 
22-MAR-2002  7:15:00 WB05   DOWN    0   STK_ON  STK_ON  STK_ON   EMPTY   EMPTY  STK_ON  STK_ON 
22-MAR-2002  7:15:00 WB05   DOWN    1    EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY 
22-MAR-2002  7:15:00 WB05   DOWN    2    EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY   EMPTY  
 
 



I-90 Vax Upgrade Study      Section 5  ACEx 
 Sample Reports 

2. Incident Summary Report 
 
 
03/13/02 06:00:18  983 Algorithm schedule change. [Y = ON / N = OFF] 
 
                       3 Y, 4 N, 7 Y, 9 N,10 Y 
 
03/13/02 07:48:18  975  DETECTOR CHATTERING:      (EB0, LANE 3) 
 
03/13/02 07:48:38  975  DETECTOR OKAY:      (EB0, LANE 3) 
 
03/13/02 09:30:19  983 Algorithm schedule change. [Y = ON / N = OFF] 
 
                       7 N, 8 Y,11 Y 
 
03/13/02 16:00:19  983 Algorithm schedule change. [Y = ON / N = OFF] 
 
                       2 Y, 3 N,10 N 
 
03/13/02 18:30:19  983 Algorithm schedule change. [Y = ON / N = OFF] 
 
                       2 N, 4 Y, 8 N, 9 Y,11 N 
 
 



I-90 Vax Upgrade Study      Section 5  ACEx 
 Sample Reports 

3. Equipment Failure Report 
 
 
03/13/02 06:00:18  983 Algorithm schedule change. [Y = ON / N = OFF] 
 
                       3 Y, 4 N, 7 Y, 9 N,10 Y 
 
03/13/02 06:45:04 0875 NOTE:  Utilidor lighting on 
 
03/13/02 07:08:02 0799 NOTE:  Event No. 875 has been cleared. 
 
03/13/02 07:48:18  975  DETECTOR CHATTERING:      (EB0, LANE 3) 
 
03/13/02 07:48:38  975  DETECTOR OKAY:      (EB0, LANE 3) 
 
03/13/02 07:57:55 0875 NOTE:  Utilidor lighting on 
 
03/13/02 08:22:48 0799 NOTE:  Event No. 875 has been cleared. 
 
03/13/02 09:30:19  983 Algorithm schedule change. [Y = ON / N = OFF] 
 
                       7 N, 8 Y,11 Y 
 
03/13/02 11:28:46 0875 NOTE:  Utilidor lighting on 
 
03/13/02 11:31:34 0799 NOTE:  Event No. 875 has been cleared. 
 
03/13/02 13:11:53 0875 NOTE:  Utilidor lighting on 
 
03/13/02 13:16:17 0799 NOTE:  Event No. 875 has been cleared. 
 
03/13/02 16:00:19  983 Algorithm schedule change. [Y = ON / N = OFF] 
 
                       2 Y, 3 N,10 N 
 
03/13/02 18:30:19  983 Algorithm schedule change. [Y = ON / N = OFF] 
 
                       2 N, 4 Y, 8 N, 9 Y,11 N 
 
03/13/02 18:53:49 0032 WARNING (SF2):  DAMPER D2 is open--fan not running. 
 
03/13/02 18:53:58 0799 NOTE:  Event No. 32 has been cleared. 
 
03/13/02 18:53:59 0451 WARNING (SF2):  Supply fan SF2 has been given a STOP 
 
                       signal but its damper D2 has not closed. 
03/13/02 18:54:22 0799 NOTE:  Event No. 451 has been cleared. 



I-90 Vax Upgrade Study      Section 5  ACEx 
 Sample Reports 

5. 2 Hour Status Report 
 
 
17-MAR-2002 22:52:54                                   OPERATOR: TED\ 
                            LIGHTING   INTENSITY__ 
   PE1       PE2       PE3       PE4       PE5       PE6       PE7       PE8_ 
    31        40         8        10         0        44         0        14 
 
   W-N       W-S       CWN       CWS       CEN       CES       E-N       E-S_ 
    N         N                             N         N         N         N 
 
                           CARBON MONOXIDE LEVELS__ 
   AE1   AE2   AE3    AE11  AE12  AE13  AE14    AE21  AE22  AE23  AE24  AE25 
     0    10     0       2     0     0     2       0     3     0     0    -1 
 
                      WESTBOUND TUNNEL VENTILATION FANS_ 
FAN NO.  SPD SPT  SPEED  VIB DE  VIB ODE  TEMP DE  TEMP ODE  TEMP MOT  RUN HR 
 SF1        20       0       0       0       42        43        81       940 
 SF2        20       0       0       4       42        41        80       920 
 SF3        20       0       0       0       40       194        78      2170 
 
 EF10       20       0      49      42       45        45        77       150 
 EF11       20       0     104       8       43        43        75       280 
 EF12       20       0       5      11       43        43        79       240 
 
                        CENTER TUNNEL VENTILATION FANS_ 
FAN NO.  SPD SPT  SPEED  VIB DE  VIB ODE  TEMP DE  TEMP ODE  TEMP MOT  RUN HR 
 SF4        20       0       0       0       42        42        74       100 
 SF5        20       0       0       0        0        34        71       210 
 SF6        20       0       1       3       42        43        66       160 
 
 EF13       20       0       6       6       46        46        78        70 
 EF14       20       0       1       0       74        46        84        20 
 EF15       20       0       1       1       45        45        78       130 
 
                      EASTBOUND TUNNEL VENTILATION FANS_ 
FAN NO.  SPD SPT  SPEED  VIB DE  VIB ODE  TEMP DE  TEMP ODE  TEMP MOT  RUN HR 
 SF7        20       0       6      12       42        43        78       970 
 SF8        20       0      29       3       38        42        80      3160 
 SF9        20       0      39      10       41        41        78       860 
 
 EF16       20       0      30      44       42        39        65       310 
 EF17       20       0       0      17       44        44        65       990 
 EF18       20       0       0      65       43        42        69       310 
 
 EF19       20       0     212     180        0        45        69       950 
 EF20       20       0     166     151       45        44        70       310 
 EF21       20       0     212     133       45        45        69       890 
 
                               ELECTRICAL POWER_ 
           VOLT     AMP      WATT                  VOLT     AMP      WATT_ 
LINE 1   13929V       8A     156KW      LINE 2   14163V       8A     151KW 
GEN G1       0V       0A       0KW      GEN G2       0V       0A       0KW 
 
US1A       469V      48A                US1B       475V      19A 
US2A       465V     141A                US2B       473V     152A 
US3A       472V      26A                US3B       476V      36A 
 
 
NOTE:  For Ventilation Fans, -1 means sensor deactivated. 
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CONTROL ROOMS LAYOUTS
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PLC DATA MAP AND DETAILS



Mt. Baker
PLC Communication Map

VAX Upgrade Study
ACEx Technologies

subtask 2C

PLC 5

S3000 - S3639

S4000 - S4096

S631

S1001 - S1056

S1665 - 1674

S1201 - S1256

S1765 - S1774

S769 - S782

S177 - S305

S427 - S490

S701 - S712

S872 - S936

S309 - S372

S1480 - S1543

Vax

S85

S65 - S74

S1 - S36

S85

S65 - S74

S217 - S280

S89 - S96

S1 - S14

S284

S89 - S96

S153 - S216

S1 - S12

S217 - S280

S284

PLC 4

PLC 3

PLC 2

PLC 1

S4000 - S4096

S3000 - S3639

This diagram illustrates the communication between PLC 5 and the Vax, and between PLC 5 and the other
PLC's.  Real i/o registers are shaded. There is also communication directly amoung the other PLC's which is
not shown.  However, all information from the Vax to the other PLC's must go through the "write" registers in
PLC 5 (i.e., S4000 - S4096). Likewise, the information from the other PLC's to the Vax must go through the
read registers (i.e., S3000 - S3639).  A detailed database of the read and write registers (for the Mt. Baker
tunnel) is included in this report.

S37 - S56

S1 - S36 S37 - S56

S15 - S88

S97 - S216

S97 - S152

S1 - S172
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Mercer Island
PLC Communication Map

VAX Upgrade Study
ACEx Technologies

subtask 2C

PLC 5

S3000 - S3639

S4000 - S4080

S631

S1001 - S1053

S1201 - S1253

S1765 - S1774

S1069 - S1077

S177 - S240

S427 - S474

S301 - S308

S309 - S372

S373 - S426

Vax

S85

S1 - ?

S85

S65 - S74

S217 - S264

S1 - S8

S284

PLC 4

PLC 3

PLC 2

PLC 1

S? - S?

S? - S?

This diagram illustrates the communication between PLC 5 and the Vax, and between PLC 5 and the other
PLC's.  Real i/o registers are shaded. There is also communication directly amoung the other PLC's which is
not shown.  However, all information from the Vax to the other PLC's must go through the "write" registers in
PLC 5 (i.e., S4000 - S4096). Likewise, the information from the other PLC's to the Vax must go through the
read registers (i.e., S3000 - S3639).  A detailed database of the read and write registers (for the Mt. Baker
tunnel) is included in this report.

? - S53

S1 - S36 S37 - S53

S9 - S88

S153 - S212

S1 - S160

S89 - S92 S93 - S152

S217 - S264

S1 - S8

S284

S9 - S88

S154 - S207

S89 - S92 S93 - S152

S241 - S300

S480 - S527
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APPENDIX T-9

SOURCE CODE FOR INCIDENT DETECTION



 
  Incident Detection Documentation 
  ----------------------------------------- 
 
  Incident Detection 
 
 1. Perform time of day scheduling of algorithms. 
 
 2. Perform feature calculations. 
 
 3. Perform automatic station state altering. 
    A. Disable all stations in direction of incident if incident. 
    B. When incident clears, a counter is loaded for 'x' executions.  After 
       the counter is expired, re-enable the stations. 
 
 4. Determine for which stations algorithms should be executed. 
    What determines a good station?  Active, Mainline, Not Disabled, etc. 
 
 5. Perform algorithm execution for three current algorithms on all active 
    stations. 
 
 6. Keep track of incident state.  What should be done in the event of a state 
    change? 
    A. Non-incident to incident 
       1. Determine lane of incident. 
       2. Notify operator via event logger. 
       3. Set alarm state for graphics. 
    B. Incident to non-incident 
       1. Notify operator via event logger. 
       2. Reset alarm state for graphics. 
 
 
                              Calling Tree 
                              ------------ 
 
                                  INCDET 
                                    | 
            ................................................ 
            |              |                |              | 
        SCHEDULE        FECALC            LNEDET         ALGEX 
                          /                  \             | 
                         /                    \            | 
           ............................    SORT_LANE     TREE 
           |        |        |        | 
        LNECLC   STNAVG   HLNCLC    RATIO 
 



 
 1. INCDET    - incident detection driver routine 
 2. SCHEDL    - scheduler for algorithms by time of day 
 3. FECAL     - feature calculations 
 4. LNEDET    - lane determination (low priority) 
 5. ALGEX     - algorithm execution 
 6. TREE      - traverses algorithm tree 
 7. LNECLC    - calculates feature values by lane 
 8. STNAVG    - calculates station average by volume, occupancy, and speed 
 9. HLNCLC    - retrieve historic values from file 
10. RATIO     - calculate current/historical volume or occupancy ratio 
11. SORT_LANE - saves order of item from smallest to lowest 
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TECHNICAL FEATURES RESPONSE FORM

SECTION TITLE COMPLY (Y/N) EXCEPTIONS/CLARIFICATIONS REFERENCE

3-1 TCCS ARCHITECTURE

3-1.1 Network Configuration

3-1.2 Equipment

3-1.2.1 Workstations

3-1.2.2 Server Computers

3-1.2.3 Workstation, Server, Process Computers and Equipment

3-1.2.4 Workstation Monitors

3-1.2.5 Workstation Keyboard

3-1.2.6 Workstation Mouse

3-1.2.7 Printers

3-1.2.8 Network Time Protocol Source

3-1.2.9 Storage

3-1.2.10 Uninterruptible Power Supply

3-1.2.11 Rack Mounting

3-1.2.12 Network Equipment

3-1.2.13 Cabling

3-1.3 Console

3-1.4 Spare Units

3-1.5 Software

3-1.6 Environment

3-1.6.1 Space

3-1.6.2 Power

3-1.6.3 Access

1



TECHNICAL FEATURES RESPONSE FORM

SECTION TITLE COMPLY (Y/N) EXCEPTIONS/CLARIFICATIONS REFERENCE

3-2 INTERFACE DISPLAYS

3-2.1 Navigation

3-2.2 Colors

3-2.3 Displays

3-2.3.1 General

3-2.3.2 Tunnel Geographic Displays

3-2.3.3 System Displays

3-2.3.4 Control/Status Displays

3-2.3.5 Alarm and Event Displays

3-2.3.6 Tabular Displays

3-2.3.7 Historical Trend Displays

3-3 OPERATOR INTERFACE FUNCTIONS

3-3.1 Logon

3-3.1.1 Display

3-3.1.2 Control

3-3.1.3 Data

3-3.2 Alarm and Event Management

3-3.2.1 Display

3-3.2.2 Control

3-3.2.3 Alarm and Event Data

3-3.3 Traffic Data

3-3.3.1 Display of Conditions

3-3.3.2 Automatic Response

3-3.3.3 Operator Controls

2



TECHNICAL FEATURES RESPONSE FORM

SECTION TITLE COMPLY (Y/N) EXCEPTIONS/CLARIFICATIONS REFERENCE

3-3.3.4 Algorithm and Parameter Selection

3-3.3.5 Data Connection Schematic

3-3.4 Ventilation

3-3.4.1 Display of Conditions

3-3.4.2 Automatic Response

3-3.4.3 Operator Controls

3-3.4.4 Algorithm and Parameter Selection

3-3.4.5 Data Connection Schematic

3-3.5 Signs and Signal Heads

3-3.5.1 Display of Conditions

3-3.5.2 Automatic Response

3-3.5.3 Operator Controls

3-3.5.4 Algorithm and Parameter Selection

3-3.5.5 Data Connection Schematic

3-3.6 Power System

3-3.6.1 Display of Conditions

3-3.6.2 Operator Controls

3-3.6.3 Data Connection Schematic

3-3.7 Tunnel Lighting

3-3.7.1 Display of Conditions

3-3.7.2 Automatic Response

3-3.7.3 Operator Controls

3-3.7.4 Algorithm and Parameter Selection

3-3.7.5 Data Connection Schematic

3



TECHNICAL FEATURES RESPONSE FORM

SECTION TITLE COMPLY (Y/N) EXCEPTIONS/CLARIFICATIONS REFERENCE

3-3.8 Fire Management

3-3.8.1 Display of Conditions

3-3.8.2 Automatic Response

3-3.8.3 Operator Controls

3-3.8.4 Data Connection Schematic

3-3.9 Carbon Monoxide

3-3.9.1 Display of Conditions

3-3.9.2 Operator Controls

3-3.9.3 Data Connection Schematic

3-3.10 CCTV and VCR

3-3.10.1 Display of Conditions

3-3.10.2 Automatic Response

3-3.10.3 Operator Controls

3-3.10.4 Algorithm and Parameter Selection

3-3.10.5 Data Connection Schematic

3-3.11 Reports

3-3.11.1 Operations Summaries

3-3.12 Emergency Telephones

3-3.12.1 Display of Conditions

3-3.12.2 Operator Controls

3-3.12.3 Algorithm and Parameter Selection

3-3.12.4 Data Connection Schematic

4



TECHNICAL FEATURES RESPONSE FORM

SECTION TITLE COMPLY (Y/N) EXCEPTIONS/CLARIFICATIONS REFERENCE

3-4.1 Reporting

3-4.1.1 Opertions Summaries

3-4.1.2 Operations Analysis

3-4.2 Managing TCCS

3-4.2.1 Manage from Any Site

3-4.2.2 Current Configuration Display

3-4.2.3 TCCS Configuration Definition Maintenance

3-4.2.4 System Configuration Management

3-4.2.5 Workstation Display Maintenance

3-4.2.6 Alarm Maintenance

3-4.2.7 CCTV Scripts

3-4.2.8 Report Definition and Production

3-4.2.9 Storage Archive/Retrieval

3-4.2.10 User Access and Priveleges

3-4.2.11 Software Monitoring

3-4.2.12 Equipment Diagnosis and Replacement

3-4.3 Test and Simulation

3-4.3.1 Operation

3-4.3.2 Training Mode

3-4.3.3 Test Mode

3-4.3.4 History and Scripts

3-5 SUBSYSTEM COMMUNICATIONS INTERFACES

3-5.1 Programmable Logic Controller (PLC) Interface

3-5.2 Fire Alarm Control Panel (FAP) Interface

5



TECHNICAL FEATURES RESPONSE FORM

SECTION TITLE COMPLY (Y/N) EXCEPTIONS/CLARIFICATIONS REFERENCE

3-5.4 Traffic Data Stationh (TDS) Interface

3-5.5 CCTV Controller Interface

3-6 PERFORMANCE

3-6.1 Input Rates

3-6.2 Response Times

3-6.3 Time Error

3-6.4 Availability

3-7 DESIGN

3-7.1 Growth and Flexibility

3-7.1.1 Size

3.7.1.2 Addition of New Subsystems and Functionality

3-8 TESTING

3-8.1 Factory Functional and Performance Testing

3-8.2 Installation Testing

3-8.2.1 General

3-8.2.2 Diagnostic Testing

3-8.2.3 Funstional Testing

3-8.2.4 Comprehensive Interface Testing

3-8.2.5 Testing to Verify the System and Application Configuration

3-8.2.6 I-90 Tunnel Integration Testing

3-8.2.7 TCCS Performance Measurement and Testing

3-8.2.8 Conditional Acceptance Testing

3-8.2.9 Burn-In Testing and Final Acceptance

6



TECHNICAL FEATURES RESPONSE FORM

SECTION TITLE COMPLY (Y/N) EXCEPTIONS/CLARIFICATIONS REFERENCE

3-10
CONSTRAINTS FOR INTEGRATION TESTING AND 
CUTOVER

3-11 TRAINING    

3-11.1 Training Scope

3-11.2 Training Plan

3-11.3 Training Materials

3-11.4 Location and Schedule of Training

3-11.5 Instructor Materials

3-12 DESIGN SUBMITTALS

3-12.1 Draft Software Requirements Specifications

3-12.2 Preliminary Design Review Submittal

3-12.2.1 Updates of Proposal Material

3-12.2.2 Software Requirements Specifications

3-12.2.3 Software Design Description

3-12.2.4 TCCS Equipment Preliminary Design Information

3-12.2.5 Manufacturer Data Sheets

3.12.3 Final Design Review

3.12.3.1 Software Design Description

3.12.3.2 TCCS Equipment Final Design Information

3-13 SOFTWARE AND USER DOCUMENTATION

3-13.1 Operator and Maintenance Manuals

3-13.1.1 General

3-13.1.2 Equipment Maintenance

3-13.1.3 Tunnel Control Operation

3-13.1.4 Simulator Use
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TECHNICAL FEATURES RESPONSE FORM

SECTION TITLE COMPLY (Y/N) EXCEPTIONS/CLARIFICATIONS REFERENCE

3-13.4.6 Software Operations and Maintenance

3-13.2 Software Design Description - Final

8




